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A New Method for the Study of the Equilibrium (cont. } 


Card 2/2 


method was used to determine at various temperatures the distri- 
bution of P between a low-carbon Fe anda slag consisting of 
33.6% CaO. 2.1% NazO, 28.4% Al203. 4.6% SiOz, 1.8% MgO, 
25.0% FeO. 6. 3% Fe,03, and 2.1% P20s. The results obtained 
are quite accurately stated by the equation: 
% P) 16, 000 
log Kp = log EET ie ene 


Kp was determined from the ratio of the counting rate of an origi- 


— 6.94 


nal slag sample to the counting rate of a metal sample taken after 
equilibrium had been attained. This method was used also to de- 
termine the distribution of S between Fe and slags consisting of: 

1) 50% CaO and 50% AloO03; 2) 45% CaO. 45% Al,03. and 10% MnO. 
In both cases the heat flow from the Fe to the slag was nearly 

40 kcal/gram atom. 


LT. 


1. Metal slag systems--Application 2, Equilibrium—tTest methods 
3. Equilibrium—Test results 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5" 


Pe eee 
ow fo: , 

re or 
see po Ff Oy 


Translation 


TITLE: 


"APPROVED FOR 


” Diva 


ea ee 


RELEASE: 08/31/200 


Si DATES IESE - PEL EOOLIRIN TATE ESET 


from: Referativnyy ghurnal, Metallurgiya, 


of Sulfur Betwee 


shchelochnozemel’nykh metallov 


zhelezom i zhelezistym shlakom) 


PERIODICA 


ABSTRACT: 


Card 1/2 


APPROVED FOR RELEASE: 08/31/2001 


L. 


AUTHORS: Shvartsman, L.A., Tomilin, 1.A., Travin,. 
ee ae St treet 

The Effect of the Oxides of Alwlin Earth Me 

n [ron and Ferruginous Slag (Vliyaniye okislov 

na raspredeleniye sery mezhdu 


Vv sb.. Fiz.-khim. osnovy proiz-va sta 


1957, pp 304-318. Diskus.. PP 332-334 


The radioac 


z 
tive isotope s>? was used 


on the temperature of the distribution of S 


consisting of Fe oxides. 


103 


wherein Kg 


ratio of the counting rat 


the metal, the c 


is the coefficient of distri 


The results are 


3000 ce 
K, = (=? — 1.05, 
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The Effect of the Oxides of Aksilaé-Earth Metals (cont } 


or on its dependence on temperature. With the maximum precision 
attainable in the experiment it was found that the CaO content, up 
to 12%, likewise did not alter the K, value. For ferruginous slag 
containing more than 12% CaO it was learned that 
3700 

logK, = (+— ) — 1.26. 
This equation is correct for a CaO content up to 33%. The small- 
ness of the effect exerted by the CaO on the K value is accounted 
for by the increase that occurred in the Fe ,03 concentration when 
CaO was introduced into the slag. For a slag containing 11.5 - 
16.2% BaO, the equation obtained was I@K, = (3200/T)- 0.99 . 
From the dependence on temperature of K, a computation was made 
of the heat effect of the desulfurization of the Fe by a slag consisting 
only of Fe oxides +14 kceal/gram.atom, with addition of more than 
12% CaO+ 17 kcal/gram.atom and 11-16% BaO+14 kcal/gram.atom. 
The smallness of the heat effect and the smallness of the difference 
between them when one oxide was substituted for another are accoun- 
ted for by the absence in ferruginous slags of any specific chemical 
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Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr l, p 34 (USSR) 


AUTHORS: Travin, O.V., Shvartsman, L.A. 


TITLE: Kinetics of Sulfur Transport from Pig Iron Into a CaO-Al O, Type 
Slag (Kinetika perenosa sery iz chuguna v shlak sistemy ba -Al203) 


PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow. AN SSSR, 
1957, pp 319-331. Diskus. PP 332-334 


ABSTRACT: In the light of the results obtained and the concepts of electro- 

chemistry, the Authors suggest the following mechanism for the 

transfer of S_ from iron to slag: {s|+2e = (S-- fF == (Fe"*)42e (1) 
and [Fe]+(s\ == (ret t)4(8°7) (2). If the Fe Contains deoxid- 
izing elements, reaction (1) may be competing with other processes 
also making for adherence to the conditions of electrical neutrality, 
for example. (c] (or) COgas t2e: [si]- 2100 = (SiO2)42e; 
(O° )=e (o\+ 2e. Onthe assumption that the limiting stage of the 
entire process of desulfuration is the molecular transport of the 
S ion into the slag via the diffusion layer on the boundary with the 
metal, the A's_derive the following kinetic equation: 
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where D is the coefficient of diffusion of S, k is the mass 
transport coefficient, and is the effective thickness of the dif- 
fusion layer. It was found that the rate of desulfuration is pro- 
portional to the concentration of S inthe iron, with the exponent 
subject to temperature variations. When the temperature is low, 
the exponent is close to unity and the reaction is monomolecular. 
At higher temperatures, the order of reaction is fractional and 


tends toward 2. See RzhMet, 1956. Nr 2, 1000. 
I.P. 
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AUTHORS: = Malkin, V.1., Shvartsman, L.A. 

Seat nw ce 
TITLE: Measuring the Ion Transference (Hittorf) Number of the Cat 
in Fused CaO-P 20s (Izmereniye chisla perenosa iona Ca“ v 


rasplave CaO-P205) 


-khim. osnovy proiz-va stali. Moscow, AN 


PERIODICAL: V sb.° Fiz. 
pp 505-512 


SSSR. 1957, pp 433-437. Diskus. 


ABSTRACT: The following method was used to measure the ion trans- 

ference numbers in oxide melts. A small corundum -coated 
crucible, having 4 1-1.5 mm aperture at its bottom. was 

placed ina lar i crucible of the same materials. 

The slag (27% into the cruc- 

ibles and weighed. 

trodes were lowered in 

temperature. After current ha 

electrodes were removed and the cruci 

diaphragm and contents. The loss of weig 

the experiment was determined in this way. Then the crucible 

was broken, and the weights of the catholyte and anolyte were 
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Measuring the Ion Transference (cont. ) 


determined separately. The Hittorf number x, of the Ca ion through the 
anodic space was calculated from the equation: 


P- of Ga 
x, = : C-h<> ae oe 
K* Ey i 
xperiment, qg was the 
I; and If were the radio- 
p was the weight 


where qt wa 

weight loss of the ano 
activities of the ano 
percentage of the Ca 
electricity in farads, 
of the Ca 

where E, was the n 
experiments yie 


data show that t 
I. K. 


1. Metaliurgy 2: Melts--Applications 3 lon exchange--Measurement 


Card 2/2 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5 


ELST 


SE mE TS 
efebechestases tie. 1? 


: rand 
erencé iad, of } 8 tO: 


eT 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5" 


RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5 


ESRD TAGHEES PATRAS ORI Se RT I EY AYA RTA OEE OSD 


"APPROVED FOR 


on, 


OSIPOV, A.1.; SHVARTSMAN, L.A.; ALBKSEYEV, V.1I.; SUROV, V.F.; 
SAZONOV, M.L.; BUL'SKIY, M.T.; TELESOV, S.A.; SKREBTSOV, 
A.M.; OFENGENDEN, A.M.; GOL'DSHTEYN, L.G.; SVIRIDENKO, F.F. 


Radioisotope studies of scrap fusion kinetics and slag formation 
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PERIODICAL: "Izv. Ak, Nauk, Ot4, Tekh. Nauk": (Bulletin of the Ac. SC.» 
Machni cal Sciences SSation), Lots No.4, pp-152-156 (USSR) . 


apgrRact: ina revious paper (Iav. Ak. Nauk, Otd. Tekh. Nauk, 1953: 
an 32) the authors studied the distribution of sul pour 


of jron oxides which were saturated with silica. In this 
paper the results are described of studies of the influen—- 
ce on this equilibrium of additions of calcium and sodium 
oxides to the acidic 9lag. 
eriped eartier (1) and (2). The slag was first smelted 
and the mixture for smelting was prepared from chemically 
pure iron oxide and quartz powder to waich a certain quan 
tity of calcium and sodium carbonate were added. The in- 
vestigationg’ Were carried out by means of the radio-active 
s35, The curves of self-absorption were also 
measured for & slag consisting of iron oxides and & slag 
card 1/2 of a complex composition containing about 20% Nap0, about 
0% iron oxides Pnd about 50% Sia; the results of these 
measurements are given jn Fig.l. The results of the tests 
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‘Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 80 (USSR) 
AUTHOR: Shvartsman, L.A. 
TITLES Employment of Induction Heating for Normalization of Butt- 
welded Seams of Drill and Exploratory Casings (Primenceniye 
induktsionnogo nagreva dlya normalizatsii stykosvarnykh 


shvov buril'nykh i geologorazvedochnykh trub) 


PERIODICAL: Novosti neft. tekhn. Neftepromysl. delo. 1957, Nr 12, pp 
26-27 


ABSTRACT: A description is presented of a more productive method of 
normalizing welded seams of drill casings outside the clamps 
of welders by induction heating with standard-frequency cur- 
rent. Employment of high-frequency current (2500-8000 cps) 
is also effective as a method of normalizing welded seams of 
large-diameter drill casings. 


1. Pipes--Welding 2. Seam weids~-Heat treatment yao 


3. Induction heating--Applications 
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Determination of the Cation Transport Nuzbers in the Melt 
Na 0.K 0.45102 ( Izmereniye chisel perenosa kationov v rasplave 


Nay0.K0.45102) 


PERIODICAL: oe Fizicheskoy Khimii, 1957, Vol. 31, Nr 11> pp- 2485-2487 
USSR 


ABSTRACT: The relative mobility of the cations Na* and K* with a charge, the 
radii of which differed noticeably from each other, was investigated 
jn a silicate melt, the composition of which corresponds to the 
formula Na g0.K,0.43102. For the determination of the transmission 


numbers for Nat and XK* the method [Ref.2] described already 
previously was applied by making use of the radio isotopes Na and 
K42, The results of the experiments were somewhat surprising. They 
showed that the mobilities of the Nat- and K*-ions are nearly 
equal in the melt investigated here. There are 4 figure and 6 refe- 
rences, 3 of which are Slavic 
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AUTHOR KOZHEVNIKOV r.fu., SHVARTSMAN L.A: eres tfH 20-2-38/67 


TITLE On the Thermodynamics of the Dephosphoration of Iron. 
(0 termodinamike reaktsii aeforsforatsii zheleza -Russian) 


PERIODICAL  Doklady Axademii Nauk SSSR, 1957,Vol 113,Nr 2+PP 376-319 U.S-S-R-) 
1 


Received 6/1957 Reviewed 7/199 
with the phosphorus distribution in the system! 


ABSTRACT Many papers dealt 

metal-slag- On account of aifficulties jn the experiments ,howeverys 

the exact values of thermodynamic functions of dephosphorization 

reactions of iron by slag 0 s¢t3on are lacking: 
In the present paper a ne 
tion equilibrium of phosp 
is an effective saturation of the me 
rus introduced into the slag at the ve 
temperature. This method makes it possible to compute the values 
poth of the thermal effect and ofthe reaction entropy of the de- 
phosphorization for slag of & certain composition from the tempe- 
rature dependence of the exponent of the phosphorus distribution 
L,. Assuming any molecular composition of molten slag the equi- 
iebrium constant of the reaction 


p+ 5/2 Fe + 40 mere 3 + 5/2 Fe (1) 


can be described in 4 general form 
Ki Lo? (ZC) f (2-4) (2) where 9()_¢,) denotes the relation 
Card 4/3 of the equilibrium concentrations of the reaction participants with 
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on the Thermodynamics of the Dephosphoration of Iron. 20-2-38/ 67 


the exception of phosphorus, ana f(>_%,) denotes the relation of 
the activity coefficients of all reaction participants. The cha- 
racter of these nknown. However, 9 C,) does not 
perature. omputations the authors ob- 
reaction heat AH? 


a 1 per cent solution 
inthe slag» As the simplest standar nous slag was 
selected,in which cations in form of oxides: rt+ and Batt 
were introduced, which differ considerably b 
The results obtained about phosphorus distribution b 
and ferruginous slag are described by the equation 


lg Ly 2 toges —+,41, from which the value All is equal to 


z 7P0,° 
50.000 kal/g-pressure gauge In this case KawAly PO, , where & 


-is the transition coefficient fron weight percents to molar sha- 
res.From the temperature dependency Ka it can be obtained: AH? = 


3 
= AH + Aboud ee AT For slag of complicated compositions 


HE. remains invariable. The results of the investigation show 
that the entropic component of the free energy which depends 
on the charge magnitude and the mutual position of the ions in 
the fused mass of the slag has an important influence on the 
Card 2/3 equilibrium of the dephosphorization reaction. This influence 
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anionical. Pn 


(With 4 illustrationes, 2 citations from Slav publications). 


Institute for Metallography and Metallic Physics of the Central 
Scientific Research Institute for Iron-Metallurgy. 
KURDYUHOV G.V. 


25.10.1956 


Library of Congress 
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KURDYUMOV, G.V., otvetstvennyy red.; SAMARIN, A.M., red.;.SHVARTSMAN, L.A., 
red.: MAIXIN, V.I., reds; GOLIKOV, V-M., red.; RABEZOVA, Vibe grstios~ 
red.; CHERNOV, A.N., red.izd-va; SIMKINA, Yo.N., tekhn.red.; 
KASHINA, P.S., tekhn.red. 


(Metallurgy and physical metallurgy proceedings of the Conference 

on the Use of Radioactive and Stable Isotopes ami Radiation in’ the 

National Economy and in Science] Metallurgita i meta llovedenie; 

trudy Vsesoiuznol nauchno-tekhnicheskoi konferentsii po primenentiu 

radioaktivnykh i stabil'nykh izotopov 4 izluchenii v narodnom 

khoziaistve i nauke. Moskva, Izd-vo Akad. nauk SSSR, 1958. 518 p. 
(MIRA 11:6) 

1. Vsesoyuznaya nauchno~-tekhnicheskaya konferentsiya po primeneniyu 

radioaktivnykh i stabil'nykh izotopov { izluchenii v narodnon 

khozyaystve i nauke. 1957. 

(Metallurgy ) (Physical netallurgy) 
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SOV /137-58-8- 16481 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr up 25 (ISSR) 
AUTHORS: Osipov, A.L., Shvartsman, L.A., Tudin, Ye. V., Sazonov, M.L. 


“N—_W€U“u_u_u_u__ 

TITLE: On the Uniform Distribution of Small Quantities of a Substance 
in the Slag During Smelting of Steel in a 350-t Furnace (O rav- 
nomernom raspredelenii maloy dobavki v shlake pri vyplavke 
stali v 350-t pechi) 


PERIODICAL: V sb.: Staleplavil'n. proiz-vo. Moscow, Metallurgizdat, 
1958, pp 218-224 


ABSTRACT: In order to investigate the problem of the rate at whicha 
substance distributes itself uniformly in a slag during open- 
hearth smelting, a radioactive isotope, Ca*#?, encased in an 
ampoule, was introduced into the slag through the central open- 
ing of the furnace; slag samples were withdrawn through the 
other openings. The intensity of radioactivity was measured 
with a BFL-25 counter. The counting rate was determined by 
the thick-layer method, a procedure which eliminated the need 
for weighing operations. The accuracy of the radiometric 
measurements constituted 5% including statistical errors 

Card 1/2 and errors caused by disturbances in geometric conditions of 
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SOV/ 137-58-8- 16481 
On the Uniform Distribution of Small Quantities of a Substance (cont.) 


measurement. The rate of distribution of a small quantity of an additive is 
smaller in slag than in metal; 30-35 minutes are required for leveling off of 
the tracer in the case of slag, and 8-15 minutes in the case of metal, de- 
spite the fact that the volume of slag is considerably smaller. Rates of 
turbulent diffusion of Ca in the slag amount to 50-100 cm2/sec and are 
smaller by one order than the corresponding values of radioactive Co in 
steel; in this connection, the author comments on an analogous difference 
between the kinematic viscosity of steel and that of basic open-hearth slags. 
The distribution of radioactive Ca in the slag is strongly affect d by the 
aerodynamic pressure of the flame. 


L.K. 


1. Steel--Production 2. Slags--Properties 3. Metals--Distribution 
4. Caleium isotopes (Radioactive) ~--Performance 
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A.N. Morosov's article "Modern slag theory and the theory of. 
atee! smelting processes." Izv. vys. ucheb. Zave; ak 11110) 
no.7263=65 Jl ‘58. 

(Stee1--Metallurey) 
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PITLE: Thermodynamics of the Dephosp 
Tron with Four-Component Ope 
dinamika reaktsii defosforat 
xomponentnymi sh 


PERIODICAL: Izvestiya Akademii 
nauk, 1958, Nr 10, op 


ABSTRACT: In many steel melting proc 
reaction approac 
the reaction are produced in 
iron is being treated by the 


Ss 


down and the thermodynamics of the 


py slags of the system CaO - 


of interest for impr 
now describe an invest 
mining the influence of 810, 


in basic slags on the change 
of the phosphorus reaction, 
previously descri 
which enables 
Card 1/3 partition coeff 
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The successive saturation method 
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SOV/24-58-10-17/34 


Thermodynamics of the Dephosphorization Reaction of Liquid Iron with 
Four-Component Open-Hearth Type Slags 


be determined, The distribution was found by using the 
radioactive phosphorus isotope p32 . Both synthetic and 
melting slags were investigated, Fig.l shows the influence 
of temperature and duration of heating of the slag/metal 
system on the transfer of phosphorus and Fig.2 the dependence 
of the logarithm of the partition ccefficient on the recipro- 
cal of the temperature for the various slags investigated 
(compositions tabulated), The results of calculations of 
“WH and “@S° are shcwn in Fig.3 as functions of the Si0, - 
percentage, The authors discuss the results and show (Fig.4) 
that the data cf various investigators agree with the relat- 
jon found by them fer the entropy-change. They conclude that 
the heat content change associated with the reaction 


2[P| + 5(FeO) + 3(Ca0) = (Caz(FO, )5) + Fe (2) 
is independent of slag composition cover a wide range of con- 


centration; this indicates the existence of stable ionic 
Card 2/3 
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Thermodynamics of the Dephosphorization Reaction of Liquid Iron with 
Four-Component Open-Hearth Type Slags 


groupings which can be considered as silicophosphates. 
partition of phosphorus between metal and slag for the sys- 
tem investigated is almost entirely determined by the entropy 
change of the phosphorus reaction, which depends on the slag 
composition; when slag and metal temperatures differ it is 
the latter that determines the phosphorus partition equili- 
prium. There are 5 figures, 1 table and 13 references, 7 of 
which are Soviet, 3 English and 3 German. 


SUBMITTED: September 30, 1957. 
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AUTHOR: Shvartsmen f 246 » Shen ce iences. 39-1-13/39 


Tie Practice of the Ap, liestioa of Isotupes for Technical 
% 


Purposes (Iz prextiki prineneniye jzotepov Vv tekhnike). 
PERICDICAL: Yestnix AN S55R, 195€, Vel. 20, Te Ly Dy. 79-83 (W3Sit) 


ABSTRACT: The majority of reports gelivered at the Paris Conference in 
1957 dealt with problens of metallurgy. The Folish authors T. 
HMal'kevich and 2. VYuzatovukiy used the radioactive isotopes 

Fe29 for the explanation of the distribution of non-netallic 
inclusions in & steel block, whieh get into the liquid netal 
g@uring casting fro +e refractory matesials. For this purpose 
iron oxide which was enviched by Fe was introduced into the 
raw clay frou which the pricks for the jining of the casting 
device were wade, after casting the ingots and plooms were auto- 
radiographed ; and besides the radioactive intensity of radi- 
ation of the metal ws measured. These experiments were also 
carried out with verious refractories in order to determine 
their influeuce. The Soviet metal experts Ve. T. Borisov, Ve Me 
Colixov, B- Ya. Lyubov, and G. V. shcherbedinskiy in their re- 
port dealt with provlens ef diffusion in real metals, which 
have a polyerystalline structure. Ae Ae ahukhovitskiy» B+ Ye. 

Card 1/3 Tanitskay ey and a. De Sotsiov reported on the results of the 
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Purposes. 


a. plication of radicactive isotopes Tor the sclution of cer- 
tain problems of the diffusicn tneory. They developed a method 
which makes it possible to measure the diffusion- and thermo- 
dynanic characteristics of metallic mixea crystals gimultan- 
eously. The author deseribed the methods of research by means 
of radioactive isotcpes of the equilibrium of the distribution 
of elements between Liquid iron and slags. O. 5+ Bogdanov and 
his collaborators described the methods of the epplication of 
radioactive isotopes for the investigation of processes of 
flotation and ore enrichnent. The flotoreagents were marked by 
padioactive isetopes of sulvhur. carbon, phosphorus, coy per; 
iron, zinc, and calciun. Great scientific and practical inter- 
est was aroused by the prooles of the solubility of slightly 
volatile gubstances in steam under high pressure: & report on 
this subject wes delivered by li. Ae Styrikovich. hy ie Veynik 
spcke about the application of isotopes for the investigation 
of heat- and mass transfer for the development of rational 
methods of drying percus neterials. The conference showed that 
in the USGR and in other countries increased attention is be- 
ing paid to the deterninstion of new met:ods of using redic- 
card 2/3 active isctoress both in industry and in apriculture, and that 
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sov/ 20-120-3-45/67 
AUTHORS: Shvarser Aa, Osipov, 4- Is, Surov, Ve. Fey - 
, Sazonov, Me Ley Telesov, Se Aes Ofengenden, A» KM. 


TITLE: On the Equilibrium of Sulfur Distribution Between Metal and 
Slag in Open-Hearth Furnaces (0 ravnovesii raspredeleniya 
sery mezhdu metallom i shlakom Vv martenovskikh pechakh 


PERIODICAL: Teeny Akademii nauk SSSR, 1958, Vol. 120, Nr 35 pp.599-60° 
USSR) 


ABSTRACT: In the analysis of the desulfurization process in such furnaces 
a clearing up of the dependence of the equilibrium cosffi- 
cient of the sulfur distribution on the slag composition 

and on temperature is primarity necessary. If this is known, 
that minimum limit-concentration of sulfur in the metal can 
be estimated, which can be reached at optizum kinetic con- 
ditions with the reepective slag composition. The difference 
between the actually observed and the equilibrium coeffi- 
cient of the sulfur distribution is apparently conditioned 
py the insufficient velocity of mass transfer in the system 

Card 1/4 elag-metal. From & thermodynamical point of view the basicity 
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of the slag is decisive for the desulfurization. Contrary to 
current opinion an increase of the concentration of ferrous 
oxide does not essentially impair the thermodynamical con- 
ditions of steel desulfurization in slags of the Siemens- 
~Martin type. At the same time an increase of the said con- 
centration leads to a reduction of the viscosity of the 
slag and accelerates the processes of masg transfer in it. 
Fig 1 shows the values of the sulfur distribution coeffi- 
cients in dependence upon A (difference between the mole- 
-number of the basic and the acidous oxides contained in 
100 g of slag = a measure of the basicity of the slag ac- 
cording to Grant and Chipman, Ref 1). From this the follow- 
ing fundamental conclusions-can be drawn: 1) During the 
melting period the sulfur content in the slag exceeds the 
value corresponding to the equilibrium with the metal. 
This circumstance is caused by the transition of the sulfur 
from the furnace atmosphere into the slag. The transition of 
the sulfur from the slag to the metal proceeds slowly, its 
content, in the metal, however, rises (Fig 1). Moreover, the 
Card 2/4 sulfur transition to the metal is chemically conditioned by 
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-Hexrth Furnaces 


ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy institut cnernoy 
metallurgii 
(Sentral Jcientific Research Institute of Ferrous Metallurgy) 
Stalinakiy metallurgicheskiy zavod 
(stalino Metallurgical Flant ) 


FREGONT ED ; January 9, 1956, by Ge V. Lurdyumov, Member, Academy of 
seiences, USikt 


SUBMITTED: Jenuery 9, 1956 


1. Open hearth furnaces--Performance >. Sulfur--Determination 
3. Steel--Cuality control 4. Slags--Properties 
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13(3) gov/20-121-6-19/45 
AU WORS: Petrova, Ye- F., Lapshina, “ue I., Savartsman, Le. Ae 


TITLE: The Solubility of Carbon in jlpnacTFon Cheater inoat? ugleroda 
v al'fa-zheleze 


PERIODICAL: Doklady Akademii nauk SSSR, 1958; Vol 121, Nr 6, PP 1021-1024 
(USSR) 


ABSTRACT: Phe authors developed a thermodynamical nethold for the immediate 
determination of the concentration of carbon in the solid 
solution. By combination with other the solubility of 

carbon in ferrite (i ilibri i ite at low 
temperatures and also in 

temperatures) was calculated. The method inves 

parer is characterized py the fact that the content of 
carbon in the iron may be determined without a chemical ana- 
lysis. The carrying out of the measurements and the measuring 
apparatus are discussed in short. These experiments gave a 
linear dependence of 


r= Peo! Poo, on [% c| x’ Poo and Poo, denote the partial 


Card 1/3 pressures of CO and CO, in the equilibrium and [% c] denotes 
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the content of carbon in iron (percept by weight). There- 


‘ eee = ‘5 os 
fore the equilibrium constant K, Pco/ Feo, [% ch does not 


depend on the concentration of carbon. Ke wag measured in 


the temperature interval 700 - 390°. In a diagram (Fig 2), 
the results of these measurements are given in the coordinates 
lg K, and (1/t). fhe experimental points agree well with a 
straight line which satisfies the equation lg Ko = ~-(3240/T) + 


+ 5,13. Therefore, the reaction C + CO, o> 2CO has a negative 


Joule effect, the value of which amounts to 14820 cal/mol. 
The above-discussed results may be used for the determination 
of the boundaries of the a-phase in the iron-carbon system. 
First, the manner of determining the solubility of carbon 
below entectoid temperature is discussed. After some steps, 
the following expression is found for the solubility of 


Seahorse EROnE ga: [Acc] T e( 4509/0): 2,25.1074 T + 3522. 


The results of the calculations carried out by means of these 

equations are given in a table. According to these results, 

the solubility of carbon in a-iron at the eutectoid tempera~ 
Card 2/3 ture is very similar to 0,030 weight %. 2 other diagrams show 
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The Solubility of Carbon in Alpha-Iron sov/20-121-6-19/45 


the data concerning the solubility of carbon, found by measur 
ing internal friction. Also these results agree satisfactori-~ 
ly with the generally accepted values. The results obtained 
with respect to the solubility of carbon seem to be more re- 
liable than those found by the method of internal friction. 
‘he results of this investigation may be used for the calcula~ 
tion of the concentrations of carbon in a-iron in equilibrium 
with austenite at temperatures above eutectoid temperature. 
There are 3 figures, 1 table, and 6 references, 1 of which 

is Soviet. 

ASSCOIATION: Institut metallovedeniya i fiziki netallov Tsentral'nogo 
nauchno-issledovatel'skogo instituta chernoy netallurgii 
(Institute of Metallography and Physics of Metals of the 
Central Scientific Research Institute of Yerroiis ‘Netallurgy) 


PRESENTED : April 24, 1958; by C. V. Kurdyumov, Academician 
SUBMITTED: April 21, 1958 
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Metallurgy tm. A.A, Bayhov, Aced. Sei. » Moecow 1959. 


(reperts of 5th Coaference on Physical Chesicel Principles for the 
Prefection of Steel, Moscow, 1959.) 


co Ss fecesh Seon, oo 


- ae oe 
7 
t 


i 
| 
t 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5" 


08/ 


31/2001 CIA-RDP86-00513R001550330009-5 


FRIAR re 


a 


— 


poe maw LA. 


GAZI, NL: SAVARTSMAM, Laks 


the periodic 
Distribution of elements of the Sth group of 
table between iron - iran teased slags. 


report submitted for the Sth Pagsics] Chssical Conferenss on 
Steel Predection. 


'’cscow ve po we ws 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5" 


CIA-RDP86-00513R001550330009-5 


08/31/2001 


“APPROVED FOR RELEASE ooo 
: 3 *) 4 Mv, t 
sid 
Pe 
= 


ate ae oo os WM Bg Je> 
| O8@01d woTIeETINSTNONg ous UT LivmEON TeIme hewieg 
; OT1200TE WE Je 900339 ou 
pereug barry fed L Arad : > TROg ‘ar Currey 


| 


eeeeasteian oF ON 30 segura | 
i wodewers ous or eh. A ey Oe 
oe 8BTEID Jo VotIonporsuy a 
| out eso a Peatosn rp Ucasto? se” pd > 
Tey ® 
| sraezepzeuoo tt pur 2 epee Je 
b “YOO UOLT wee Ut Uogses yo 4 


: ergs ‘Fatpuor ou Sutinp 2 Fbaso,f. 
YWItq au. 04 Sevud ew2 on 
ree eovumy Uatwey-vodg oseeg 2u3 UT Yq 

WOLS INITHS Jo sessiess oua 


92k 


cva ar ° 8, ai 
ete 7° 960 oul UTA peTpNae sce {sy i Prree-ted aed 
i 


Beeldld uopangragetp ou 
Uitweg-cado 4O3-06¢ © ut Tee, ° 
mols oul SF UOTs Tppy Trvag @ jo ue: ang rege te edt pi gi 
F “AQUOTES *T*~—~ poe fUTpNT *ex+, *eeerrrengg yay Moz T, 983 to 
eehheee es ee See = 


| Stvizw 40 WOXLVZTTTyiS2"9 “I uve 


'SLVELNOD 40 wigys 
re “OTOTSI@ YUoRe AO 
H pue ‘stesoe Puz3e9T9 
! so WWoudtoteaap "eatcaco2 


TT@{Ow Jo Lrae 
842 UT srartqad *sotaeztt reacts go H roa Sareea 
- 3° Cpoulen 


BY/T pep 
M290 Pesonpuoo SU0TI UST Qweary 
TOO #tua ut sredua ®uL :3OvuEACO 
“etegee so Sotefud ey3 Ul sretretoeds i TPue 
Teo tRuariwase *eassBentiejqoc 103 ps ser oa eren 


PUaIICT Sy x00 ®TWL =gs0gung 
‘ove sreaug *¥°7 ‘hpeaeag “MT ‘a0qmeds -oeg 
ognks erg ‘whexe3ouscey "S'd ? preog TeEsostpe 
POE “RIL futrzag "M° 8X sesnog Sutuettang JO “oy 
TSet=oN wactrerd vhewreasecupneon “uSsn :Louady Butpzosucds Teworyatppy 


“PaIUt24 getdoo 009°€ 


'@3I :setzeg) “d Og 
OW (82 tekudorteqey pur fon rreseg 


fuertqory 


Ss 0efang “OS6T Due ¥S6T uss 
; . 3O C2tneer ous ssegerd UOTIDaT 


3 4°TTVI0" THIzTZ Y eizuepeac 3 
2 WENT ree Souroys INST asuy At4B, TaQeAopatoere ee 
> 


SeT2/aos 


3N3t3eu7 
ouy Sheu £fu, terquesy 
MOTLVLIONdX YOOE I aEvHG {o)er 


CIA-RDP86-00513R001550330009-5" 


08/31/2001 


APPROVED FOR RELEASE 


CIA-RDP86-00513R001550330009-5 


08/31/2001 


"APPROVED FOR RELEASE 


me 


ie 
oa 


SSIES 


Treen : eR 
t equssemeren ey Jo Loemns58 O42 soystordde pus Trees St 
eworyd pus ‘enspRURA ‘ENTUAITI JO 390550 M3 Ut ecuezazsTe 
@ataeitauend ey, ‘evsustuew fq {eeReen oua pue ‘entUests 
fq peonposd sea ‘eTQes oTpotzed es us squeseTe peress eeaut 
@yy go UoTatAOd Oud £q peuteserep “ucases JO £97aTZ30e Cus 


en uo 400330 qeePucs3e sus “UOT{NTOS prtes @ Out S{USBeTe 

SuywsojJ~9ptqas#s JO wot IONpPOs{UT uodn pessezout £1 quseptsulss 

By UosT wMTET UT PSATOSSTH WOgse> JO ysPues76 puog sus 

aur sersotpus sTUL “eqtusISNe pakotrmiou uita uoetsedsoe 

uy uogsva jo £3taTI08 eya SewaIDeP LTpensye siueasye esos 

tw “UoLT wave? ut uoques so £9 FaT398 Bud uo entUBIts pUe 

Samppeusa ‘emotyd segqueduem 30 BUOTATPPe JO 208570 ous ue 

peuTEaQo Se10R BIEd *SUOTINTOS prtos uy aoqzeo Jo £3TAaT308 

oTmuukpomiays ed Pututssesep 103 pedoyeasp sea pou ee v 
€L  waty wumvp ut yoqseD Jo LatTaTaoy opweukposseuL 64y2 UO equesets 
Sutkortrty JO 190334 “upmequeays “ot pues “4° Ok eras 
TIzIsTH OUR UO FIED pus 
oua JO 2UeHeUNSSES 
euoT3NTOS Je BntZ 
‘poujew ,esetd 


*geewud prnbst oma Jo woTaANG 

“eT 99 BTBATOA JO B520F @aT 1080239018 

‘gemaxtu snoesed 30 eousseid oa bu u 

<qtitnbe teotmeys uo HIP *SIEP ItTTANTO 
LAS set te (eaneseud sodea Jo JuewerneTes sBusyaorlos 

4 Yo peUuTEZAIEpD SUA £97aT398 ojueukpom.zeus ¢ 


ey. Jo ete 
as seeq ay suoTanrog Eb aedcl. | uy 
vy "use 


S 
: Katazzoy opmeuspomseuL Suyutesered JO Pou.” or 
Ltt2/a08 (12909) spouted pus gendyuyoe, Tequestledrg | 
Pr meme mower -errinastatpena am 46 apne Sere meee 
, : ze/z ped 
' ‘(eget votaertzodea so kpnze pus 


8y90 us 
epourem 1843 fe vats YATE equeSesr petuepuce JO 4UsTeA UT 
tkpnse (1 24a pegesyaseauy ase SopweuTA Cus 


Dovey SN eV sF0282 OH UFBIAHD JO SITISTS 
S. 2 ee uae GOTAOUTR Our BuTawsy3seaul JO Spourew oe 
SaSsaooud BUNLVEAI MES 
“HOTH 40 SOILENIN HL ONTLVOILSAAKT 40 SCOH LIM 
Guy ALIATLOV OIMYNACOWUZHS 40 KOT LVNIMUSLEO I 
; TELNSINOD dO FIGVS 
*equequod Jo eTAsL S98 ‘e%ezeA09 ‘otstoede euzce 304 
_ ‘quosasend Tuzeus? (9 pus ‘fssem0.td (S — etTwipe eid zo uoTaONp 
-ogd puw spoursom TeoTakTeue neu (y = eFeTs PUB STeQee pINdDTT Jo ~ 


fe setazodozd peotekud (£ eatpngs BBIBUTP VoOTInNITIsUOS (2 sesseccud 
BINIVLEAMAA=-UBTY JO BOTISUTR PU AVTATISE oteeuspomzeys (T te3u04 
Xt@ O2UT PePTATD eT eseded oFITIUeTOS Jo UOTZIOTTON STUS IA0VHEADD ~ 


oes 
* * szeeutsue 
TeoTIINTTesew Pus egetBmntT ese" 203 pepueruy 8y JOON STUS ESOdMAd 


*Jeeqtaxquv °T°V 2@eNnoK Putustrang gO °D {secouetzeg 
Jo smepecy ussn ‘sequew Butpuodserzoy ‘upswwes MY DE *deoy 


i *pesutad setdoo o0z'2 Serene BARTPOATTOId MRACUSO HTASCSUOTET UR 

- <oxtzts od whTeeTmoy “TTFIMIT HIM INITISUT "SSS Ane ekTmepeny 

ng teeyzes) ‘¢ 6gl ‘6S6T ‘USSS NV “AODSON (samgrzedse, UItH 36 

‘ UOTIEITACOAUT Jo Spoursd PUB sandpuyoe, TeqWectisdrg vo e2UselezU05 

. eua Jo guot{ousuTsL feounzuredaal UFTA 2B voOTIVITAQSeaUT Jo Spourey 

‘ pus soenbszuyseL Teausat eda} efqurysyusesos fpnzy fuyeangesed 
=wex umtyoeka Tad KyuBacpetsst Apoises 5 WaTUyNOs BTU, TeUsTTIedeNg 


ie OSér 'kyueacpersst_uysua 
= evredmazoyoska meporse F exTUTAes AoU, TeQUeMTsedeye od eftumyoyusescg 


= LUt2/A08 NOTLVZIOIEYE OOH I FSVHE (a)ez 


ee ene eee ne Te mS 2 ee nema remaetemae 


CIA-RDP86-00513R001550330009-5" 


08/31/2001 


APPROVED FOR RELEASE 


AUTHORS: 


TITLE: 


| "APPROVED FOR RELEASE: 08/31/2001 CIA 


BES EEE PRT D SEITE STEER CE OER ES SS 


-RDP86-00513R001550330009-5 


gov, 180-59-1-5/29 
Mogutnov, B.M., Perevalov, N.N. and Shvartsman, L.A. 
(Moscow) 
Influence of Calcium Oxide on the Distribution of Tungsten 
between Liquid Iron and Slag (Vliyaniye okisi kal'tsiya 
na raspredeleniye vol'frama mezhdu zhidkim zhelezom i 
shlakom) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye tekhnicheskikh 


ABSTRACT: 


Card 1/3 
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nauk, Metallurgiya i toplivo, 1959, Nr 1, pp 22-28 (USER) 


The object of the work described was to study the 
behaviour of tungsten in oxide melts at high temperatures, 
especially to obtain accurate data on the distribution of 
the element between iron and slag in relation to thermo- 
dynamic conditions. A suzcessive saturation method, 
described by Shvartsman and others (Refs 1-3) was used. 
In this small portions of a previously prepared slag 
containing a radioactive isotope of the element concerned 
are added to the iron ata constant temperature until 
further addition produces no further increase in the 
radioactivity of the iron. The distribution coefficient 
is calculated from the radioactivities of metal and slag. 
The isotope (wl85) was added to the melted slag in an 
induction-heated iron crucible in the proportion of 
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SovV/80-59-1-5/29 

Influence of Calcium Oxide on the Distribution of Tungsten between 

Liquid Iron and Slag 
90 mg (activity 1 millicurie) per 400 g of slag, which was 
kept molten long enough to allow complete oxidation and 
mixing, About 50 g of iron (electrolytic) were used, 
metal temperature being measured with a micro-optical 
Pyrometer and kept constant, Fig 3 shows the count for 
metal samples at temperatures of 1600, 1640 and 1700°C, 
Results were reproducible even when equilibrium was 
approached from different directions (ie with excess or 
with deficiency of tungsten in the iron), The heat-content 
and entropy changes associated with the transfer of 1 4 
atom of tungsten from iron into slag were calculated from 
the distribution coefficient values at different tempera- 
tures (Fig 4 shows the linear relations between the 
logarithms of the coefficient and 10+/(absolute tempera- 
ture)), With a slag consisting exclusively of iron 
oxides the heat-content and entropy changes were 14800 cal 
and 3.84% cal/degree g-atom, respectively. With lime- 
containing slags the heat-content changé is greater, 

Card 2/3 reaching (Fig 5) a value of 41000 cal for a slag with a_ 
molar fraction of CaO of 0,40 (all slag iron assumed to be 
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in the form of Fe0), The authors discuss their own and 
published results (Refs 5 and 6) and estimate the heat 
of mixing of WO3 with ferruginous limey Slag. They 
conclude that this oxide has a pronounced acidic nature, 
and that with increasing basicity of open-hearth slags 
the oxidation of tungsten from liquid steel should 
increase. 

There are 6 figures, 2 tables and 7 references, 3 of 


which are Soviet, 3 English and 1 German. 
SUBMITTED: March 1, 1958 
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SOV/180-59-2-2/ 34 
AUTHORS: Travin,O.V, and Shvartsman,L.A. (Moscow) 
TITLE: Dephosphorizatiom of Pig Iron with Solid Mixtures 
(Defosforatsiya . chuguna tverdymi smesyami) 


PERIODICAL: Izvestiya Akademii Nauk, SSSR, Otdeleniye Tekhnicheskikh 
Nauk, Metallurgiya i Toplivo, 1959, Nr 2, pp ¢-12 (USSR) 


ABSTRACT: The authors state that, unlike desulphurization, the 
external dephosphorization of pig iron has received little 
research attention and is not applied in practice, A 
difficulty of such a process is that the phosphorus has 
to be oxidized while preserving a high concentration of 
carbon, (silicon, which gives rise to additional difficul- 
ties, has to be oxidized before dephosphorization). The 
object of the work described was to see whether solid 
lime-ferric oxide mixtures could be used for such 
dephosphorization, The mixtures with various lime : ox 
ratios were made in tablets weighing 200 - 2500 mg, whi 
were placed on the surface of molten iron containing 
radioactive phosphorus P32. The initial phosphorus 
content of the iron was 0.005 - 0.737%. Temperatures 

Card 1/3 (1200 - 1600 °C) were measured with an optical pyrometsar. 

ay From measurement of the radioactivities of the top and 
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bottom faces of the tablet the thickness of the phosphorus- 
containing layer (defined as the thickness over which the 
phosphorus concentration changes ten-fold) was determined. 
The authors admit the inaccuracies of this procedure. Loss 
in weight of the tablets always took place, due to 
reduction of their iron oxide. It was found (Table 1) 

that both loss in weight and quantity of phosphorus trans- 
ferred to the tablet were approximately proportional to 

the tablet/metal contact area. The tablets were 50% CaO, 
50% Feo03, the temperature 1265°C and initial phosphorus- 
content ~0,017%. The influence of temperature was studied 


using 65% oe 35% Feo03 in tablets weighing 2000 mg with 


iron (0.02% P) weights of 500 g. The results (Table 2) 
indicated the advantage of low temperatures. Further 
tests at about 1235°C showed that there is an optimal 
contact time. The authors discuss the kinetics of the 
process, and the influence of the effective diffusion 
coefficient of the phosphorus. Special experiments at 
1200-1300 0 showed that this does not exceed 10-7 cm2/sec, 
indicating that a layer of phosphates containing over 20% 
phosphorus is formed on the surface of the slag particles 
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S0V/180-59-2-2/34 
Dephosphorization of Pig Iron with Solid Mixtures 
for the whole iron phosphorus-content range studied. The 
authors have also calculated from their experimental 
results for 27.2% lime tablets the mean Po05 content in 


the phiss phorus conta ane layer, the weight of the layer 
and the quantity of phosphorus in the tablets, (Table 4). 


The general conclusion is that Ca0-Feo03 solid slags can 
be used for dephosphorizing silicon-freé iron. 
There are 4% tables and 2 English references. 


SUBMITTED: July 2, 1958 
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SOV/180=59-3-7/43 
AUTHORS: Sazonov, M.L. and Shvartsman, L.A. (Moscow) 


ne 
TITLE: Distribution of Niobium Between Iron and Ferruginous 
Slag 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1959. Nr 3, pp 34-36 (USSR) 


ABSTRACT: The authors describe their investigation of the 
behaviour of niobium in iron/ferruginous slag. 
Radioactive NbI°5 was used to determine the niobium- 

content of iron after it had been kept in contact with 
the slag, Flakes of electrolytic iron were mois 

with Nb 5 containing aqueous Nbo2(C204)5 and melted in a 
neutral atmosphere. The logarithm of the distribution 
coefficient was found, for the temperature range 1535 to 
1740°C, to be equal to (70500/4.575T)-3-18 where T is 
the absolute temperatures The linearity of the 

relation is shown graphically, the heat-content change 
associated with the transfer of 1 g atom of niobium from 
metal to slag being 70500 cal. Good agreement for this 
with the calculated value (72-250 cal/g atom) confirms 
that in | slag niobium is in the form Nb205 and 
indicates that both in slag and metal the heats of 
mixing are low. From their own and published (Ref 4) 
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Distribution of Niobium Between Iron and Ferruginous Slag 


data the authors calculate the value of the equilibrium 
constant for the reaction 2Nb(in Fe) + 5(Fe0) = (Nbo90s ) + 
+ 5Fe at 1673°K to be 3.6 x 1013, There is 1 figure 
and 4 references, 3 of which are Soviet and lL English, 


SUBMITTED: February 25. 1959 


Card 2/2 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5" 


-BEPROVED FOR RELEASE: an ae ee eeee: sida kbytetaae atoasdil 5 


TOMILIN, I.A., kand.tekhn.nauk; SHVARTSMAN, L.A., doktor khia.nauk 


Effect of silica, calcium oxide and sodium oxida on the distri- 

bution of sulfur and phosphorus between iron and iron slag. 

Probl.netalloved.i fiz.net. no.62199-220 '59. (MIRA 12:8) 
(Iron--Matallurgy) (Slag) (Thermochemistry) 
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KOZHEVNIKOV, I.Yu., land tekhn.naulc; SUN AEST: L.A., doktor khim.nauk 


Effect of alkaline earths on the equilibrium of the iron de- 


phosphorization reaction. Prohl.mstalloved.i fiz.met. no .62221-258 
"59. (MIRA 12:8) 


(Iron--Metallurgy) (Alkaline earths) (Thermochenistry) 
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Perevalov, Ne Ne, Mogutnov, B. Me, Sov /20-124-1-42/69 
Shvarteman, Le As. 


The Effect of the Basicity of Slag on the Oxidation of Chromiun 
Subgroup Elements Dissolved in Liquid Iron (Vliyaniye 
osnovnosti shlaka na okisleniye elementov podgruppy khroma, 
rastvorennykh v zhidkom zheleze) 


(asety Akademii nauk SSSR, 1959, Vol 124, Nr 1, PP 1500152 
USSR) 


The oxidation of the elements dissolved in iron is to a 
considerable extent due to the interconnection between the 
acid = basic properties of the forming oxides and the basicity 
of slag. Slags containing only iron oxides (iron containing 
slags) were regarded as neutral by the authors. They were 
regarded as the basis to which calcium oxide and silica, the 
most typical oxides occurring in slags with respect to their 
acid - basic properties, were added. The authors investigated 
the dependence of the distribution céefficient L of the 
corresponding element at low concentration between iron and slag 
in dependence on the composition of slag. L was determined 
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according to the method applied in reference 4 with the help 
of radioactive isotopes Cr?', Mo and W!89, The results 
obtained show that in all cases the dependence of 1 on 
temperature is satisfactorily expressed by the equation 


gL = r +B (1). A denotes the heat effect of the reaction 


an ee oe ), and the constant B denotes the 


variation of entropy. The composition of the investigated slags 
is given in table 1. L as well as A and B depend but very 

little on the concentration of the calcium oxide in the case of 
chromium oxidation. The presence of Sid, in the iron containing 


slag means an increase of the heat of reaction of chromium 
oxidation. Cr,0, js a basic oxide (Ref 3). The authors state 


that this oxide in the slag melts is to be regarded as a weak 

base. It can be seen (Table 1) that in the case of the 

introduction of calcium oxide into the slag L is doubled and 
trebled compared to the iron containing slag. Also the heat 
Card 2/4 effect of the reaction increases. The introduction of silica 
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The Effect of the Basicity of Slag on the sov/20-124-1-42/69 
Oxidation of Chromium Subgroup Elements Dissolved in Liquid Iron 


has a contrary effect; the heat effect remains almost 
unchanged. This fact makes the conclusion possible that the 
decrease of L is caused by the entropy component of free energy- 
The main difference between molybdenum oxidation and chromium 
is therefore the fact that in the latter case a higher oxide is 
formed which clearly behaves like an acid in the slag. In the 
case of tungsten oxidation CaO has a rather increasing effect 
upon L and the heat of reaction (Ref 4). They are poth reduced 
by Si0,. Thus, the balance of the oxidation reaction of 


molybdenum and tungsten which form in the slag higher oxides 
with marked acid properties - depends considerably upon 
basicity. With respect to chromium this is the case only to 4 
negligible extent. There are 4 table and 4 references, 3 of 
which are Soviet. 
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_- The Effect of the Basicity of Slag on the SOV/20-124-1-42/69 
Oxidation of Chromium Subgroup Elements Dissolved in Liquid Iron 


ASSOCIATION: Institut metallovedeniya i fiziki metallov Tsentral' nogo 
nauchno-issledovatel'skogo instituta chernoy metallurgii 
(Institute of Metallography and Metal Physics of the Central 
Scientific Research Institute of Ferrous Metallurgy) 


PRESENTED: August 15, 1958, by G. V. Kurdyumov, Academician 


SUBMITTED: August 13, 1958 
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80196 
$/129/60/000/04 /004/020 
1%. 2500 E£073/E535 
AUTHORS: Petrova, Ye. F., Candidate of Technical Sciences, 


Lapshina, M. I., Candidate of Chemical Sciences and 
Shvartsman,.L...A., Doctor of Chemical Sciences 


TITLE: Influence of Alloying Elements! on the, Thermodynamic 
Activity and the Solubility of Car onin a-iron “\ 


—— 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1960, No 4, pp 22-25 (USSR) 


ABSTRACT: Up to now the solubility of carbon in alloyed ferrite 
has not been determined by thermodynamic methods. In 
this paper the results are given of the study of the 
influence of certain alloying elements on the thermo~ 
dynamic activity and the solubility of carbon in a-iron. 
These magnitudes were determined on the basis of 
equilibrium data measured on mixtures of co-CoO, with 

; : : : _ 2 
carbon, which were in the solid solution, using a 
circulation method agagerized in earlier work of the 
authors (Ref 1). Fer comparison a solution of carbon 

Card i/ 4 in a-iron was chosen whica did not contain other i 
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admixtures. In this case the equilibrium constant of 
the reaction C + CO, = 2CO does not depend on the 
carbon concentration in the metal. Equations are 
derived governing the solubility of carbon in alloys 
of a-iron with cobalt, Eqs (12)-(14). By means of 
these equations,the solubility values were calculated 
for three alloys with various cobalt contents as a 
function of the temperature and these are plotted in 
Fig 1; for comparison the solubility curve for pure 
ferrite is also plotted in this figure. The presence 
of manganese in a-iron reduces the activity of the 
carbon and consequently the solubility should increase. 
Assuming that the iron carbide, which is rejected in reser 
studied alloys, does not contain manganese, the 
solubility of carbon in these alloys can be calculated 
in the same way as was done for the Fe-Co system; the 
Card 2/ resulting equations are Eqs (18) and (19). It can be 
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seen that the addition of manganese to the a-iron 
increases its solubility of carbon. Results calculated 
on the basis of Eq (18) are graphed in Fig 2 (variation 
of the solubility of carbon in Fe-Mn alloys as a function 
of the temperature for various manganese contents). 

The influence of silicon and chromium on the behaviour 

of carbon in a-iron was investigated by determining the 
respective activity coefficients. The results obtained 
by the authors indicate that cobalt increases the 
activity of carbon in the a-iron and this is also the 
case for silicon. However, carbide forming elements of 
the transition group Mn and Cr, which interact with 

iron only slightly, bring about a reduction in the 
activity of carbon in the a-iron. In earlier work (Ref 1} 
the same qualitative results were obtained on the 
influence of carbide forming elements on the activity 


Card 3/4 of carbon ir y-iren. 
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1. Institut metallovedeniya i fiziki metallov TSentral'nogo 
nauchno-issledovatel'skogo instituta chernoy metallurgii. 
(Vanadium carbide) (Solutions, Solid) 
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TITLE: The Use of Radioactive tos tdeaad 


Araanic and Niobium for 
the invesbvigetion cl Metaliurgical Rea 


ctions 
PERIODICAL: Zavodskaya laboratoriya, 1960, Yo. 26, tr 1; PP 63 = 77 (USSR) 


ABSTRACT; The authors describe methods which may pe used for the in- 
vestigation of the distribution of niobium and arsenic be- 
- 76 a 
tween an iron melt and the slag. Nh?? and as! were uged for 
the experiments; special attention was paid te theor separation 
from radioactive impurities. 3 @ portions of glag powder, 


2 
saturated with Nb27(C,0,) 5 and dried, were applied tc the sur~ 


face of the molten iron sample in order tc investigata the pow- 
der by the method of successive aaturaticn, It was found that 


the radioactive impurities (Ru'°°) of Wb, but not Nb itself, 
pass over into the iron melt. Thus, a method can he worked out 


for the purification of Nb?” from radioactive impurities (Table: 
Card 1/3 Radioactivity of Metal Samples in Wquilibriur) >» Experiments in 
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the temperature 


ture function of the distribution soefficieant Lip oveys an 


aquation according to which 70,50G cal are liberated on oxida- 
tion of 1 g-atom Nb (dissolved in {ron), Since the digtribution 


coefficient L 
As 


withdrawal was applied to investigate the equilibriu of of 


arsenic. Special 
purities on the 


The slag was separated from the molten irer containing ia? yy 
"freezing on" to a steal rod. The procedure wag frequently ver 
peated and 4t was found that the radicactive jmpurities have * 
greater distribution coeffician® than arsenic ang thrg vare 

successivaly removed by repeated slag withdraval (Fig 2)> Thus: 


ial has to be freed from radioactive impurities before due 


vestigations of 
carried out. It 
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ASSOCIATION: 


arsenic concentration in iron and thus it existe in tre sla; 


3+ 


as cation As“ and not as As,0, wolecule. Due te the low value a 


3 
of Lig? arsenic cannot be removed from the molten iron with 
the slag. There are 2 fignres, 1 table, and 4 Soviet ve ferences. 


Tsentral'nyy nauchno-issledovatel'skiy anstitut shernoz 
metallurgii (Central Scientific Resenurch Institube of Iron. _. 


feces Metallurgy) 
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AUTHORS: Alekseyev, V. I., Shvartsman, L. A. 

TITLE: The Equilibrium in the System Vol Ho —— CH, Vv 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 6, 
PP» 1331-1333 


carbide with a composition similar to that of VoC, which was in 
equilibrium with metallic vanadium. Its structure was examined by X-ray 
structural analysis. The authors studied the equilibrium 

V2l(solia) + 2H9(gas) = CH4( gas) + V(solia) (2). The equilibrium constant 


of reaction (2) was determined with the aid of an apparatus illustrated 
in Fig. 1. The carbide powder investigated was introduced into a quartz 
tube placed in a furnace. The furnace temperature was adjustable. 
Hydrogen was allowed to circulate over the powder, and subsequently, 

an Hp — CH, mixture according to the progressing reaction (2). After 


TEXT: The authors determined the free formation energy of a vanadium x 


- Card 1/4 


(Ree reeeee ae e eee ee ‘ Ge ES eS Ss) ewe ae 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5" 


POPES Di SST SAS ere 


The Equilibrium in the System 5 /020/60/133/006/005/016 
Vo — Ho — CHy — V B016/B060 


having obtained equilibrium, the authors burned the hydrogen in tube 2 
which contained a copper oxide heated up to 300°C. The steam was frozen 
out in a liquid-nitrogen trap. For kinetic reasons, methane is not 
burned over copper oxide at 300°C (Refs. 3,4). The methane pressure was 
measured by means of a McLeod gauge. Since the reaction equilibrium is 
markedly shifted toward the left, the partial pressures of methane were 
very low ( 1073 - 4072 torr). In their calculation of Ky the authors 
equated the equilibrium pressure of hydrogen (about 190 - 300 torr) to 
the total pressure in the circulation apparatus. The total pressure was 
measured with a U-gauge (10) and by a microscopic determination of the 
level. Fig. 2 shows an X-ray picture of the sample investigated. Two 
phases are visible on it: metallic vanadium and a carbide with a 
hexagonal structure. According to Ref. 1; this carbide corresponds to 
yoc as to its composition. The experiments were made between 600° and 
4000°C. The equilibrium of reaction (1) was attained between 75 and 20 h 
depending on the temperature. The experimental results are represented 
in Fig. 3 as log Kr = £(1/T). The equation of the straight line reads: 
log Kp = 2201.9/T - 5-823 (3), and that of the free energy is: 
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A0573_4273°% = - 10,050 + 26.65 T (4). A combination of reaction (2) 


with that for the methane formation (5) yields: 2V(solia) + C (solid) 


= VoC(so1ia) (7) and A6575-1273°K = - 11,500 - 0.49 T. The formation 


‘heat determined for vanadium carbide is a little lower than the one 
assumed for VC by an estimation in Ref. 2. This divergence is probably 
to be explained by the inaccurate determination of AH for VC. In 
vanadium-alloyed gteels the excess carbide phase approaches the VC y 
composition. The authors finally mention the applications of the above- 

derived equation. There are 3 figures and 6 references: 3 Soviet, and 2 

German. 


ASSOCIATION: Tsentral'nyy nauchno-issledovatel 'skiy institut chernoy 
° metallurgii (Central Scientific Research Institute of 


Ferrous Metallurgy) 
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PRESENTED: March 25, 1960, by G. V- Kurdyumov, Academician 
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AUTHORS : Gazonov, M. L., Shvartsman, L. A. 
Sree ee ee aoa 
TITLE: Distribution of elements of the fifth group of a periodic system 
between iron and ferrous slag 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1962, 14-15, abstract 
5A83 (V sb. "Pigekhim, osnovy proiz-va stali", Moscow, AN SSSR, 


1961, 68-76) 


TEXT: Tne method of radioactive isotopes was used, 0 study the distribu- 


tion of Sb, As and Nb between Fe and Fe-slag. spt2t As and Nb2> were used. 
Distribution of Sb and As was studied by taking off samples. Coefficient of 
distribution L was determined from the frequency recordings of. slag and Fe 
patches. The experiments were carried out at 1,540 - 1,750°C. The temperature . 
was measured with a microoptical pyrometer. To reveal the dependence of L on 
the concentration of the dissolved substance, experiments were made at 1, 600°C 
and variable content of Sb and As, The distribution of Nb was studied by the 
method of consecutive saturation (RZhMet, 1957, no. 5, 7519) lelgp = 16, 200/ 
4.575 T + 2.80/4.575 (for 1,540 - 1,750°C temperatures); 18 Las = ~ 26,500/ 
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4.575 T - 4, 80/4.575; le Lyp = 70,500/4.575 T - 14.55/4.575 (for 1,535 - 1,740 0. 
At 1 ,600° C Tag” 0. O1 and Lg,#~0.05 and do not depend on As and Sb concentration 
in Fe. It is assumed that As and Sb are present in liquid Fe in the form of. ions, 
The value of Lyp is considerably higher (about 10°), From the temperature 
dependence of L the authors calculated oxidation heats of elements in liquid 

Fe and changes of entropy. It is snown that Sb and As oxidation are accompanied 
by heat absorption (16,200 and 26,500 cal/g-atom respectively) and increased 
entropy (2.8 and 4.8 cal/degree-g-atom respectively) Nb oxidation is accompanied 
by heat liberation and decreased entropy (70,500 cal/g-atom and 14.55 cal/de- 
gree.g-atom respectively). A comparison of the results obtained with literature 
data made it possible to assert that Sb and As are present in Fe in trivalent 
state, and Nb in pentavalent state, Low Lsp and La, values are connected with 
the fact that Sb and As are forming, during oxidation, low stable trioxides with 
weakly marked acid-basic properties, 


A, Panov 


[Abstracter's note: Complete translation] 
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AUTHORS . Alekseyev, Vol, and Shvartsman, _L.A. 


TITLE; Free Energy of Formation of Some baru tides of Veueavun 
and Chromium 


PERIODICAL:Fizika metallov i metallovedaniye, 1961, Vol,11, No.4, 
pp.545-550 + 2 plate 


TEXT: The authors describe their CHy/He equilibrium studies on 
the systems V4,C3-V3C and Cr23C6-Cr using a gas-zirculation 
method, Combining these results with thosa for graphite, they 
have found the temperature dependence cf the free-energy of 
formation from the metals and graphite of V4, and Cro3C6- In the 
literature such data for carbides are calculated from thermal 
values, The authors assume thet the free energy of formation of 
VCo.4) (called VoC) remains constant for its homogeneity range and 
that the saturated solid sclution of carbon in the metal can be 
denoted as pure metal. Using their previousiy described (Ref,1) 
apparatus and method and published data {Ref.3} they obtained the 
following equation for carbon seclubility 


ig {%c} = - p-2 6h 
Card 1/5 aes) 575" (3) 
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In the present work, the same method (Refi) was used to find the 
free energy of formation from the elements of V4C4 and Cro36. 
The first was prepared by vacuum reaction of V¥303 with carbon at 
1500 to 1700°C (Ref.4). Metallic vanadium was added and the 
mixture was heated to produce a system containing both VC, and 
VoC over long periods. The Cro3C6-Cr materiai was made ae 
heating lamp black with chromium powder (0.06% c, 0,03 N, 

0.06 0, 0.05 Fe, 0,01 W, 0.03 Al) at 1450 to 1500°C in argon 
for 10 hours, In most experiments equilibrium was approached 
from the hydrogen side. The kinetics of the C « Hp reaction was 
found, in subsidiary experiments, to be unsuitable for producing 
mixtures permitting an approach from the other side, Tha 
equilibrium methane pressure in a closed volume was determined 
after oxidation of hydrogen over copper oxide at 290 to 300°C and 
removal of water by freezing in liquid nitrogen, For the 
reaction V4C3z solig+ 2H2 gas * 2YoC solid + CHy gas it was found 
that 

12500(+400) - 28,4(+ 1,0) T (8) 


6° = 
973-1223°K ~ 
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Combination of this with Richardson‘s equation, for the graphite- 
hydrogen reaction giving methane 


A 0 ae 
AGeo9.2073°K * 21550 + 260167 (9) 


gives for the 2VoC.5\,q + Csolid = Vas solid reaction 


Oeo,5, 1223°K = 7 2000 (+400) - 2.20 (+1.0) T (11) 


Combination of this with the equation fer V2C formation from the 
elements 


AG, 3-2073°K * 11500 (,600) - 0.5 (+ 0.6) T (1) 
gives 

LNG oe aay = - £0800 (+500) - 1.1 (+0.7) T (12) 
Card 3/5 
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for the formation of V4C3 from the elements for 1g atom C. For 
the reaction 1/6 Cr23€6 solid - 2H2 gas + 23/6 Crsolia + CH4 gas; 
the equation is 


ZA 0 -~ rf e 

36955 1223%% 2 > 7900 (¢ 400) + 26.3 (¢ 0.4) T (14) 
Combination with Eq.{9) gives, for the reaction 

23/6 Crsolid * Ssolia = 2/6 Cre3C6, 


AO a | ; 
AGoo5 1005°K = + 13600 (+ 400) - 0,2 (+ 0.4) T (16) 


This indicates a stability lower than that given by Richardson 
(Ref.5) but higher than that of either of the vanadium carbides, 
The latter 1s anomalous in view of the positions of the elements 
in the periodic table. The limiting solubility of carbon in 
solid chromium in equilibrium with Cro3C¢ can be found as for the 
vanadium system, There are 4 figures, 1 table and 6 references: 
4 Soviet and 2 non-Soviet, 


Card 4/5 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5" 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- pOntsroetapessnt"s 5 


EDEL aoe TOA tee a Te a RARER A DO nT Bas SOREL oa PAee ee ERR LPO See: eee 
21360 
S/126/61/011/004/007/023 
Free Energy of Formation ... £111/E435 


ASSOCIATION: Institut metallovedeniya i fiziki metallov TsNIIChM 
(Institute of Science of Metals and Physics of Metals 
TsNIIChM) 


SUBMITTED: July 14, 1960 
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AUTHORS 3 
TITLE: free energy of formation of mol 
PERIODICAL: Akademiya nauk SSSR. Izvestiya. otdeleniye 

tekhnicheskikh nauk. Metallurgiya 4 toplivo, no.6, 

1962, 171-175 aaa 
TEXT: The circulation method described earlier (DAN SSSR, 
v.133, no.6, 1960, 1331-1333) was used to investigate the 
equilibrium in the reactions 


ea a ee 


Mo,€( solid) + 2H ( gas) = 2M0 ( g91id) + CHy (gas) (2) po 


and the reaction 


in the temperature range 600-850 °c, 


Cer * 2Ho (gas) 
in the temperature range 700-950 °C; 
pure hydrogen (obtained electrolyti 
carbide was made by cold pressing ™ 
and sintering at 1500 °c for 10 hours in a purified argon 
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atmosphere, For the first reaction the free energy followed the 
equation Oo : 

SG493_ 1193 ee -25350 + 41.0T. 

The results obtained for the equilibrium in the second reaction 
agreed with data of F.D. Richardson (The thermodynamics of 
metallurgical carbides. and of carbon in iron, J. of Iron and Steel 
Inst., v.175, 1953, 45). The equation for the free energy of 
formation of the carbide MoyC, calculated from the’ above, was found 
to be 


2M solid) * © (gr) = M2® (soi) 
. = + 3800 - 14,447 


AG 
873-1123 °K 
There are 1 figure and 2 tables, 


SUBMITTED: May 26, 1962 


Card 2/2 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001550330009-5 


TESSU MER tee nef 


NGAUS re 8 Se ae alt ce ES ee eee A 


-€ BF Shobe die te 


5 /'920/61/141/002/012/027 
\5.29nN0 B103/B110 


AUTHORS 1 Alekseyev, V. I., and Shvartaman, i. ho 


TITLE: Free energy of formation of manganese carbide, Ming 30 ¢ 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. !41; no. 2, 1961, 346 - 346 


TEXT: The free energy of formation of lowest-carbon manganese carbide 
Mn, 50, was determined, and the equilibrium in the system Mn, 50 ¢-H2-Mn-CE, 


was studied by a method desoribed earlier (V. I. Alekseyev, L. A. Shvartee 
man, DAN, 133, no. 6 (1960)). Mn, 506 was obtained by sintering a mixture 


of metallic Mn powders and carbon black at 1050°C for 24 hr in argon 
atmosphere. The x-ray pattern of the sample before and after the 
experiment showed two phases: (a) Mn, ,C¢s and (b>) Mn. From the resulte 


it ie concluded that the equilibrium constant K, = Pon /ee of the reac- 
ch. 2 


q 


+ 
tion 1/6 Mn 506 (go144) + 2H (gee) « 23/6 MN so144) + CHa (gas) wae deter- 


mined in the experiments between 650 and 900°C. The function log Kot 72) 
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was found to be linear. Spread of the results is explained by intensive 
Mn sublimation and condensation on the cold parts cf the apparatus. This 
causes a change in the gaseous phase composition due to CH, and Hy ade x 


sorption. Furthermore, careful degassing of the sample at the required 
temperature ie impeded by the volatility of Mn. The cesults were evalue 
ated by the method of least squares, and the equations log Kag923 7 1173°K 


‘ | 4000 ¢ 380)] /2 ~ 6.45 (4 0.45) and hao; ~ 14730 = 778300 (£ 1700) 


+ 29.51 (2 2.0) T (3) were derived, The combination of Eq. (3) with the 
equation for the free energy of formation of GH, from ¢ and H, (Ref. 6, 


see below) gives for the reaction 23/6 Mn. oiia) + ° icraphite) 

= 1/6 My sCersoiaa) (4)8 AG), ~ 11730K 7 73300 (4 1700) - 3.35 (42.0) 8 
(5). Hence it is concluded that the heat of formation of Mn ,C¢ ( +3300 cal) 
is very close to that of Mn,C. From a comparison of thermodynamic data 
7°3 (Ref. 5, 
see blow) the latter is assumed to be au endothermic compound, 
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Explanation: In the formation of carbides of transition metals of group 
IV, the d-shell of metal atoms is partly filied with valence electrons of 
C atoms. The energy of the additional electrons nereaaey auring the 
filling process of a-shell vacancies. Hence, the heat of carbide forma- 
tion cecreases as the degree of d-shell filling increases with increasing 
atomic number in the order Ti-~-Ni and also with increasing ratios between 
the number of C atoms and that of metal atoms in carbides. In the order 
Ti—>Ni, chromium is an exception since the heat of formation of Cro al 


(-13,600 cal) exceeds that of V,C (-11,500 cal). On the basis of this 


ancualy, the structure of a ne Cr atom presumably differs from that of 

its neighbors Mn and V by containing only one electron on level 4 5 (as 

against 2 with Mn and V). At the same time, the d-shell of a Cr atom 

contains just as many electrons as the d-shell of an tn atom. Therefore, Xx 
it has 2 electrons more than the same shell of a V atom. Hence, it is 

assumed that the covalent bond in the formation of chromium carbides is 
possible by coupling one valence electron of C with the 4 3 electron of 

Cr. There are 2 figures and 9 references: 4 Soviet and 5 non-Soviet. 

The three references to English-language publications read as follows: 
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Ref. 2; K. Kuo, L. &. Persson, J. Iron and Steel Inst., part I, 78, 39 
(1954); Ref. 5s C. McCabe, R. Hudson, J. Metals, Ho. 1° (1957); Ref. 6: 
F. D. Richardson, J. Iron and Steel Inst., 175 (1953). 
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SOURCE: ARZh. Khimiya, Abs. 218181 
AUTHOR: Shvartsman, L. A. 

' TITLE: Some problems in the thermodynamics of iron-based al loys 


CITED SOURCE: Sb. tr. In=t metalloved. i Iz. metallov. Tsentr. no-i. ineta 
chernoy metallurgii, v.- 7, 1962, 345-362 


TOPIC TAGS: ferro-alloy, ferro-alloy carbon activity, alloying element carbon 
affinity, carbon activity variation, iron based alloy 
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ABSTRACT: The author discusses problems relating to the behavior of low concen- 
trations of carbon jn ferro-alloys when alloying elements (AE) are introduced. 

Carbon acitivty at (cJ= constant varies in the presence of AE. If the latter have 

a greater affinity for C than for Fe, then a carbide of the AE can precipitate when. .. 
the solution is saturated. Carbon activity in the alloys was determined on a cir- - 
culation unit used to study the equilibrium C+ COy = 2C0, K = PE of féc) Po 

(%c] . The activity factor r varies in the presence of AE and eRe 2B fR2iam 

constant can’be written as K ra 1% fac} A AE, phe. Metals to the left of Fe in the 
Malla row of the periodic system decrease thé activity of C in fusion. i 

ar 
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with Co, which does not form a solid carbide, increases te in the solution. 
Alloying with Ni also Increases it. The less filled the dephase, the greater the 
_affinity for C and the greater the reduction of xc when AE (U, Mn, Cr) are in- 
troduced. The previously determined functions OFC = -11,500 -0.49 T cal and ~ 
A fyc = 10,300 -1.37 T cal are cited in the artitte. L. Reznitskiy 
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AUTHORS! Petrovas Ye. Fos and Shvartsmans Le Ae 


PITLEs Determination of carbon activity in solid iron 
PERIODICAL gavoaskay laboratoriya vy. 29, no- 41, 1962s 1334 - 1337 


PexT: A method of getermining the’ thermodynamic activity of carbon in iron 


by means of C 4 in one experimental operation on several samples i8 
described. The experimental arrangement consists of two parts! In one_ 
part of the apparatus an iron specimen con rtain quantity of 


carbon tagged with o'4 is placed ina 
qa standard. In the other part, annul 7 / 
jaced in @ quartz tube. i ini 
Before the experim 
? nen anneal : 
annealing, the exper ( is fi with hydrogen 
(300 mm.He), and the is } . The circule- 
tion of nydrogen produces methane, the compositi after reaching 
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equilibrium, depends only on the temperature of the standard and on the 

concentration of the carbon contained in it. The composition is character- 

ized by r= PP, /P, , where P,. are the partial pressures. r can be 
CH i, CH H, 


exactly determined by the method of R. P. Smith (J. Am. Chem. Soc., 68, 7, 7 
Cal 


1163 (1946)). The equilibrium gas mixture circulates over 10 - 12 iron 
samples free from carbon, so tnat carbon diffuses into the samples. After 
the experiment, tne radioactivities of the standard and of the samples are 
compared whereby the carbon concentration in the samples is accurately 
determined. This supplies the data needed for finding the thermodynamic 
activity of carbon in the usual way, based on the reaction [c} +2H5(¢) 


™ CHa) with the aid of the law of mass action. There are 3 figures and 
1 table. 
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AUTHORS: Petrova, Ye. F., Shvartsman, Le As 


TITLE: Thermodynamics of solid solutions in the system Fe - Ni - C 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 146, no. 3, 1962, 646-648 | 


TEXT; The results obtained by R. P. Smith (Trans. Met. Soc. AIME, 218, 
62 (1960)) stating that the carbon in solid’ solutions of the system 

Fe - Ni containing ~75 atom% Ni shows a minimum of solubility at 1000°¢ 
were checked. pacer ne ye were performed on an iron-nickel alloy 
containing 73.5% Ni and on pure nickel, from which the constant 

K = PO/P 60, (eC } = roc] was calculated at 850, 900; 950, 1000, and 


1050° C, a fC] is the carbon dissolved in the solid solution in 9% by 
weight. It was found for pure nickel: -RT ln %C| = Ac® « 9700 | - 4.95T, 
while the following holds for the Fe-Ni alloy:  -RT “1n[ge] «= Ac® 

= 8370 - 3.607. The heat of solution of carbon in the Fe-Ni alloy is 
lower than its heat of solution in pure nickel. The decrease in entropy 
of dissolution of C in the alloy accounts for the decrease in solubility 
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of C in the alloy. The cause of this decrease in entropy is an ordering 

of the alloy which renders incorporation of carbon in the lattice more : 
difficult. There is 1 figure. The most important English-language 

references are: F. Richardson, J. Iron and Steel Inst., 175, 257 (1953); 

B. Fleischer, J. F. Elliott, The Physical Chem. of Metallic Solutions 

and Intermetallic Compounds, Nat. Phys. Lab. Symposium, no. 9, 1, / 
paper 2F, London, 1959. ve 
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1. Institut metallovedeniya i fiziki metallov fSentral'nogo nauchno- 
issledovatel'skogo institut chernoy metallurgii. 
(Tungsten carbide) (Thermodynamics ) 
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AUTHOR: Alekseye¥, v. I. (Hoscow) Shvar tems» L. A. (Moscow) 


EEN NR 


TITLE: Comments on the experimental data on the thermodynamics of Ko, and WC 
source: Au SSSR. Isv- Metaliurgiys 4 gornoye delo, no- 2» 1964, 180-185 


i mOPIC TAGS? molybdenum carbide, tungsten carbide, thermodynamics, transitional 
‘metal, petalloid, carbide 


ABS TRACT: Recently» 4nterest has grown in the study of thermodynamic properties of! 
transitional metals, especially their compounds with metalloids and particularly 
carbides. The significance of the thermodynamic properties of molybdenum carbide 
and tungstea carbide is impor tant for solving 4 number of technical probless.- The 
_guthors attempt to explain the cause of the discrepancies among the data of recent 


formulas. It is shown that the direct experimental results of Gleiser's an 

‘» work on the thermodynamics of the formation reaction of Mo, (Gleiser » Me» 
Chipman, I- Free Enersy of Molybdenu= Oxide and Carbide. J. Phys- Chem., 1962, 
-yol. 66,5 P» 1539) confirmed the respective data presented in these quthore’ previous 
article (Alekseye? » Wo Tes Suvertouen, Le A Svobodnay® energiy® obrasoventys 
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| ACCESSION KR: AP4029865 ~ 
| ; 
‘karbida molibdena Mo,C (free energy of formation of molybdenum carbide Mo,C) Izv. 
: AN SSSR OTN, Metallurgiya 1 toplivo, 1962, no. 6). The same agreement of results is 
j found between the authors’ other works (Alekseyev, V. I., Shvartsman, L. A. 
Termodinamika obrazavaniya karbidow vol' farama (thermodynamics of tungsten carbide : 
formation) Izv. AN SSSR, OTM, Metallurgiya 1 gornoye delo, 1963, no. 1, p. 91 and | 
:Gleiser, M., Chipman, I. Free Energy of Formation of Tungsten Carbide, WC Trans. 
{metallurgical Soc. AIME, 1962, vol. 224, p. 1278) dedicated to determining the i 
: thermodynamic characteristics of tungsten carbide formation. Orig. art. has: 19 . 
: formulas and 2 figures : ; 
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Determination of the thermodynamic activity of carbon in 
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38 no.3:765=766 Mr '64. (MIRA 17:7) 
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a al +\ 2 3 

ca (OPTIC ‘TAGS: complex iron mol benim \arbide- (Fe; Mo, ). c, ‘ehernodye: 
tac namics; } eas oe partial free energy, neat” “content »” efitropy , (Fe, 02" 
; e988 2 2s (Feo, 0360. gon) 2° (Feg, ost MO, at carbon transi ie 


: The thermodynamics of (Fe Mo, )}.¢ were Lavestigated by 
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Orig. arte has: 2 tables and 9 equations. 
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